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INTRODUCTION. 


Previous papers! reported the results of experiments undertaken 
to determine the thoroughness of digestion of lard, beef fat, mutton 
fat, butter, olive oil, cottonseed oil, peanut oil, coconut oil, sesame 
oil, and cocoa butter, which showed that fairly large quantities of 
these fats incorporated in a simple mixed diet could be eaten without 
digestive disturbances and that all were well digested, the coefficient 
of digestibility being proportional to the melting point of the fat. 
In continuation of the study of animal and vegetable fats and their 
dietetic uses, this bulletin reports a study of the digestibility of 
chicken fat, goose fat, brisket fat, cream, fat in egg yolk, and fat 
or oil in fish. 

Fats are so very similar in their chemical nature that it is natural 
to assume that they would not differ materially with respect to their 
food value (of which digestibility is an important factor) under 
comparable conditions. While race experience would indicate that 
this is true in the main, there is reason to believe that the question 
of the digestibility of fats and the closely related matter of the 
energy which they supply to the body merit further study. That 
the digestion of different sorts is not alike in all its steps is indicated 


1U.S8. Dept. Agr. Buls. 310 (1915); 505 (1917). 
NotTEe.—This bulletin records studies of the digestibility of chicken fat, goose fat, brisket fat, cream, fat 
inegg yolk, and fat or oilinfish. It is primarily ofinterest to students and investigators of food problems. 
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by the work of Tangl and Erdélyi? and of Von Fejér,? who have 
observed that fats with a melting point somewhat higher than 
normal body temperature do not leave the stomach so readily as 
those of a lower melting point, and, furthermore, that they are not 
so easily emulsified in the intestine. Apparently no connection has 
been shown between these observations and thoroughness of diges- 
tion. Before one can assume that the fuel value of fat, or more 
accurately the fuel value of digested fat, actually represents its 
energy value to the body, one must take mto account such work as 
that of Lusk* and his associates, which showed that the digestion 
and assimilation of foods (including fat) caused an increased output 
of energy, not ascribable to muscular work, and designated specific- 
dynamic effect. The test reported did not compare different fats. 

_ That im comparing fats we must consider not alone such questions 
of thoroughness of digestion and energy expenditure as a result of 
digestion and their relation to nutrition is apparent from recent work 
of McCollum and Davis‘ and Osborne and Mendel,® who concluded 
that certain fats carry either as an integral part or as a complement 
a small amount of substance important in growth. In discussing 
dietetics, it is commonly assumed that fat and carbohydrates can 
replace each other as sources of energy in proportion to their theo- 
retical energy values. There are times when it is not wise to do 
this, at least under pathological conditions, as recent work would 
indicate, since, according to Ringer,® there is a limit beyond which 
this replacement can not go without serious results, some carbohy- 
drate, it is claimed, being essential for the complete combustion of fat. 


EXPERIMENTAL METHODS. 


The investigations here reported form a part of a series of studies 
of the thoroughness of digestion of culinary and table fats of animal! 
and vegetable origin, including those eaten as such, those added to 
foods in cookery, and those which form an integral part of the foods 
in which they naturally occur. In all the same general procedure 
was followed. 

The experimental methods were those adopted in earlier work’ 
carried on by the department as a part of its investigations of the 
nutritive value of foods as a result of extended studies ‘of the advan- 
tages and disadvantages of differences in technique and in laboratory 
methods. 

The subjects were young men (medical or dental students) m 
good health, of similar occupation and muscular activity. The diets 


1 Biochem. Ztschr., 34 (1911), No. 1-2, pp. 94-110. 

2Tdem, 53 (1913), No. 1-2, pp. 168-178. 

3 Jour. Biol. Chem., 22 (1915), No. 1, pp. 15-41; Cornell Univ. Med. Bul., 5 (1915), No. 2 (pt. 1, paper 14), 
4 Jour. Biol. Chem., 15 (1913), No. 1, pp. 167-175. 

5 Idem, 16 (1913), No. 3, pp. 423-437; 17 (1914), No. 3, pp. 401-408. 
6 Tdem, 17 (1914), No. 2, pp. 107-119. 

7U.S. Dept. Agr., Office Expt. Stas. Bul. 143 (1904), pp. 57-77. 
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were simple, the fat-containing food, which was the principal item, 
being supplemented in each case by carbohydrate foods (such as 
biscuits or crackers, and mashed potato), fruit (oranges or apples), 
and tea or coffee with sugar, if a beverage besides water was desired. 
The subjects were not required to eat like quantities of the food 
supplying the fat, or of the other foods, but in every case they were 
expected to eat an amount of fat which would supply about 30 
per cent of the total energy value of the ration, this being the quan- 
tity which fat contributes to the average American and European 
_ diet, as shown by a compilation of data made for this study. With 
the experimental diets chosen this would mean about 100 grams of 
fat. Special pains were always taken to use fat which was not 
rancid, since Adler,’ on the basis of experimental data, has attributed 
a hemolytic action to the presence of free fatty acids in foods. 

In making up the diets for the experiments a stiff cornstarch pud- 
ding or blancmange (heavily flavored with caramel to mask any 
distinctive fat flavor) was used as a vehicle for the separated fats. 
The same sort of blancmange was also used in the experiments with 
cream and ege yolk. For the study of fish oil a typical fat fish was 
used as the source of the fat. 

In these, as in the earlier digestion ae permnants reported, the three- 
day or nine-meal test period proved entirely satisfactory. The test 
periods were followed by rest periods of four days, in which the sub- 
jects were permitted to eat whatever they desired. Obviously, the 
diet during the experimental periods was limited to the prescribed 
ration. In every case weighed portions of the different foods were 
prepared in advance for each meal for each subject and the subjects 
were instructed to reserve any uneaten portions of the diet for weigh- 
ing, in order that the exact amount eaten might be ascertained. 
They were also instructed to observe due care in the collection and 
separation of the feces pertaining to an experimental period. 

The records of the experiments include data for the amounts of 
food eaten and for the feces.. Samples of both food and feces were 
analyzed to determine what percentages of protein and carbohydrate 
as well as fat were available to the body. 

The percentage of fat in the feces was determined by ether extrac- 
tion of the air-dried sample for 18 to 20 hours by the Soxhlet method, 
as described by the Association of Official Agricultural Chemists.’ 
It is recognized that by this method some fat in the form of soaps 
may not be extracted. However, comparative tests by the Folin- 
Wentworth? method and the Soxhlet method, made as a part of the 
digestion work of this office, have given results that are not uniform 
and are not significant from the standpoint of dietetics. 

The ether extract obtained by the method followed is assumed to 
represent the fat of undigested food, and this quantity less the pro- 


1 Jour. Med. Research, 28 (1913), No. 1, pp. 199-226. 2U.S. Dept. Agr., Bur. Chem. Bul. 107 (1912). 
3 Jour. Biol. Chem., 7 (1910), No. 6, pp. 424, 425. 
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portion ascribable to the fat supplied by the basal ration to repre- 
sent the undigested portion of the fat studied. The significance of 
such values, in discussing problems of dietetics and the theoretical 
and other considerations having to do with metabolic products in 
feces, are fully discussed in earlier publications. 


DIGESTION EXPERIMENTS. 
CHICKEN FAT. 


Although chicken fat as such is not avaliable in quantity in most 
markets the very large demand for poultry, especially mature poultry, 
would indicate a very considerable consumption of the fat along with 
the chicken meat. Little information, however, as to its digestibility 
and nutritive value has been found in a survey of the literature. In 
studies of the digestibility of fish and poultry, Milner? found that 
chicken fat eaten as an integral part of poultry in a STS mixed diet 
was 97 per cent digested. 

Several pounds of chicken fat, which had been taken in small quan- 
tities from fat birds drawn at the market for those not desiring the 
excess fat, were procured. It was passed through an ordinary meat 
grinder and heated in a double boiler to a temperature higher than 
its melting point, after which the fat was easily separated from sur- 
rounding tissues by straining. 

For use in the digestion experiments the product was thoroughly 
mixed and incorporated in a blancmange or cornstarch pudding in 
the way previously described. Eight experiments of three days’ 
duration were completed in which four normal subjects assisted. 
The results of these tests are recorded in the following tables: 


Data of digestion experiments with chicken fat in a simple mixed diet. 


Vei r Pro- | | _Carbo- 
Weight. | Water. fou Fat hydrates Ash 
Eri) ita aC Wr 
Experiment No. 274, subject H. F.B.: ~ Grams. | Grams. | Grams.| Grams.| Grams. | Grams. 
Blancmange containing chicken fat.........- 253070) 1207220 45.7 | 359.7 863. 6 16.0 
Wihea FDISCULE soe" Pe a ee Mw Nes ona 545. 0 | 49.0} 57.8 8.2 421.3 8.7 
IEE Gee Poe hoe sete ae ene tee ate tee eee 1,549.0 | 1,346.1 12.4 3.1 179.7 7.7 
RU BADE oe ester eine se eee soe eninge tiaras mae eo oee 192: Om) oe 3S Sees ae eee 192° 0-1)" - eee 
Total food consumed............---------- | 4,643.0 | 2,467.1] 115.9] 371.0] 1,656.6| 32.4 
OHS As seo ede se ac oodeaces score neoebcssie PASION essa se eee 44.4 26. 4 65. 0 12.2 
Amount utilized jos. Sees ss calk setae esc o|eeceome nee ese eens Ss 71.5 | 344.6) 1,591.6 | 20. 2 
BOncent WElZeds ce! i 0a ge kal eas ee 61.7| 92.9 96.1| 62.3 
Experiment No. 275, subject D. G. G.: 

Blancmange containing chicken fat.........- 1,597.0 726. 3 31.0} 243.7 585. 1 10.9 
WEA EDISCIRGel 2 Sach 2o bale OL en er cee 396. 0 l 30.7 42.0 | 5.9 306. 1 6.3 
EL ire rarete rosie ee isieciecinas n/n See sete e rs eee 492.0 427.5 3.9 | 1.0 | Diged 2.5 
SIDGANEs Gre cdeloncoganacdsdetiSedaaacscoacooos ee LOS OM eS ee oes Ss] Ee pes see eens 158. O-feeneee 
Total food consumed...........-...---.--- 2,648.0; 1,189.5 | - 76.9 250.6 | 1,106.3 | 19.7 
IPE. o Hes bade dele dbEbetocanUUT cone orea doe 88.00 ees ete | 26.2 15.6 40.1) 6.1 
PETHODEHD ULINZO cst cases Mek eek RABE CU Se a SAI ee ae (50.7 | 235.0] 1,066.2 | 13.6 
IRencent UWtilized'si is aaoacoas Sects soe sees Soa eee ee esas 15.9 93.8 96. 4 | 69.0 


1U.S. Dept. Agr., Office Expt. Stas. Buls 126 (1903), pp. 18-20; 193 (1907), pp. 47-59; Connecticut Storrs 
Sta. Rpt. 1896, pp. 178-180. 
2 Connecticut Storrs Sta. Rpt. 1905, pp. 135, 136. 
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Data of digestion experiments with chicken fat in a simple mixed diet-—Continued. 


ead ore Seer G* : Carbo- | 
Weight. | Water. | tein. Fat. hydrates. Ash, 
| 
Experiment No. 276, subject R. L. S.: Grams. | Grams. | Grams. "Grams. Grams. | Grams. 
_ Blancmange containing chicken fat.......... 2,073.0 942.8 40.2 | 316.3 759.6 14.1 
Wiha t DISCULE Se Aaa oes ees Shee 340.0 30.6 36.0 Dak 262. 8 5.5 
ER See et re ee ee ee eee eee toe) Sd 946.0 822.1 7.6 | 1.9 109.7 | 4.7 
OUTS GBS omer ease hu ame ate Ea ee eee eo AS Ojilevssseies jac feces Som [-------- 4320, (a22soees 
e Totaliigodiconswmeds Vee oen see ne ela 3, nee 1,795.5 =: 8 eae 1,175. aS 
CEOS eee ee seer ee a tea Me oh elit Soi BO eerste tatatate Kz ue : 5. 
Ammonsitatilzod oie 8 eee Wego sesdealeescbeboee 63.1 | 305.8 | 1,151.1 18.5 
REN COnt WthHZed ees. ose ec sae se sees sc. aes Sac sce eee 75.3 94.6 98.0 76.1 
Experiment No. 277, subject O. E. S.: 
Blancmange containing chickenifat yee e.- 2,380.0 | 1,082.4 46.2 | 363.2 872.0 16.2 
Wheat sbisenite* 2.8 ue eae eo eke. 450.0 40.5 47.7 6.7 347.9 ez 
TROUT Ea LS Sa a SI RS et ae a 1,505.0 | 1,307.9] - 12.0 3.0 174.6 7.5 
SU eel ROUSE e pite SegN? oe Bee tee eRe Sep 7S) es reese = pesdeese dsbose: LFA aee eae 
‘Totalifoodiconsumed: ) 4.5222 50525255. 424 4,506.0 | 2,430.8 | 105.9 | 372.9] 1,563.5 30.9 
DEVS OES a5 a Ee 9 EN A oe OE a NES Rem 124 On aes Le 36.7 29.9 46.3 1 
PAIMOUNT Ize seen ee USS See OS FS ot, SR 69 2 | 343.0} 1,519.2 19.8 
LEGVA(ES) OVS LBL LEAS 6 Vn A Ray Seas abs ee ee De LR A Ya | AOE ae ee | 65.3} 92.0 97.0 64.1 
Experiment No. 290, subject H. F. B.: i | 
Blancmange containing chicken fat........-. 1,983.0 903.7 7.2 | 299.4 726. 2 16.5 
Nyeatibiscatie ns et ER ey ee 499.0 44.9 52.9 15, 385. 7 8.0 
TRGB SGU ESOS SINR oer Ae API Daag c teen ciige CA 1,319.0 | 1,146.2 10.6 2.6 153.0 6.6 
QUE RS ee as ORE eae eed RNs aca eg OR ae Im TQ 7A Op ice ae SRS oP Re a 12 7EO}| See 
‘otal jood consumed’: 23225 42 Re 3,928.0 | 2.094.8 | ee 7 309.5} 1,391.9 ar 
BOTS SSE Ce Seis Ho Eee RE es EN et tye ME TL SONOB kas aes 6 23.9 55. 4 : 
Mercantile nee HAN es IS ee ean leas 63.1 | 285.6| 1,3363| 180 
aneanit weilized ss ee Fok Pn Wie het eS Pa | 62.7 | 92.3 96.0 57.9 
Experiment No. 291, subject D. G. G.: : 
Blancmange containing chickentiates ae 1, 250.0 569. 6 23-5 | 188.7 457.8 10.4 
BVA GIDISCUIE 2 eee re ee td 480.0 43.2 50.9. 132 371.0 ed 
ABH eae een oe Shae aime ge oe Oe 636. 0 552.7 5.1 152 73.8 3.2 
SUGAT Seis Een cd Pera iy Pa eh A eT SGN OPIN gee seo eee aa ial A rabies ea 15640" Re wonnese 
Total food consumed...... ie ae ies Se ae? 2,522.0 | 1,165.5 79.5 | 197.1] 1,058.6 on 
SIRES es Sore sel eae te eek ae aes Tere eae Cat ae ad HiGOp hesceeeoee 23.9 12.0 32.0 bal 
METI GUE UU EI ZC Ca ice iee tk oeh eh eke, RARE See io tS ea 55.6 | 185.1] 1,026.6 12.2 
IBC RCCHG MILI ZCG eterna Yeah nie Teles ciel kis sake uec rc HR ee 69.9 93.9 97.0 57.3 
Experiment No. 292, subject R. L. S.: j 
Blancmange containing chicken fat ......... 1, 706.0 777.4 Solel 25 6 624. 7 14.2 
WVHeSEpiscnites ee eo et ey a 413.0 Sia 43.8 6.2 319. 2 6.6 
PB RUIT Geis wae ape sa Ne oe ek be Sr 646. 0 561.4 5.2 13. 74.9 3.2 
SUTTER Sun A cgiliy Sail SE or, A RT ae Reet ie Mate ETO 2 Ue Ng A ee HAS ON Seance 
(otal food: consumed... <2. 32... sscc hk. 2,819.0 | 1,376.0 81.1 | 265.1] 1,072.8 24.0 
CCOS peat entrar Se BOM ht ee er at. GOOF see eeeee 19.5 12.4 2es 6.8 
ANTTE OETA TAAL ZE CCS Ss ems gaan Ne ae tare 2 2 Dag SN ane eee tt 61.6 Pa 1 1,045.5 17.2 
Per cent utilized se Te ae i oat (ree seed Otic Hae Ue eet 76.0 95.3 97.5 | 71.7 
Experiment No. 293, subject O. E.S.: 
Blancmange containing ehickentiatize-=-a.52% 1, 708.0 778.3 S22 125759 625. 5 14.2 
VY LEER U I STIS GIT SSG a i Su eo 411.0 37.0 43.6 6.1 317.7 6.6 
7e SOTERA a eae ee ie ace 1,273.0 | 4,106.2 10.2 2.5 147.7 6.4 
SURI = eae lle ee as UPTROM Sere ae ae tee ea Ne fe EH) esate 
2 fRotal food: consumed 5.20... 2. 3,563.0| 1,921.5 85.9 268 Ble as ee Hi 
CC OS a Poe gee a eee aa A a ee Ra SOS Oi sere ere 26.3 0. 7 4 -< 
PINOUT ADIIZEd sae ere ns. Sok Se ea [ Ue) Seeley a 59.6 | 245.8] 1,228.8 18.3 
ELAGEM RE LUIZEO Meare) Sto a lor ah enn sale noes es eal yee ose 69.4] 92.2 | 97.4 67.3 
Average food consumed per subject per day..... TPG 728 GOT | 30. 498 2510) Cao tens 
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Summary of digestion experiments with chicken fat in a simple mixed diet. 


Experi- F F Carbohy- 
eae No. Subject. Protein. | Fat. drates. | “SH 

Per cent. | Per cent. | Per cent. | Per cent. 

WEEE aces 1B ial Ne lb Ane ean ene Shee eho cere sake Ghd 61.7 92.9 96. 1 62.3 
DRO =, cit certo DS GS Gel oS Soe acetates as oes eee 65. 9 93. 8 96. 4 69.0 
Hef OR ee a Sica ~ fo Ge sens te ee eee eee 75.3 94. 6 98. 0 76.1 
Dili ee ae OWS csc cuses vache sacle eee ee ee eae eee eEEe 65.3 92. 0 97.0 64.1 
290 Jes techs 2 0S (eed De Be Be A eS ene ene ebook OL Car 62.7 92.3 96.0 57.9 
71 ee eee 1D CC Ce Use ee serene ae oe GME ae crooks obods 69.9 93.9 97.0 57.3 
DIS. Soe he ISU SS sae et pene soe beneec cure ca sade seeesadsche 76.0 95. 3 97.5 (le 
DOS aie enn OS Des some esas eoser aseeboner acteaodosocsoscéAc 69.4 92. 2 97.4 67.3 
INGOT AL Cates alate ae eee one eee ote 68.3 93. 4 96.9 65.7 


The average coefficient of digestibility of the total fat eaten during 
these tests was 93.4 per cent. As the ether extract of the feces, how- 
ever, is known to contain metabolic product and undigested fat from 
the basal ration, which though nearly so was not absolutely fat free, 
a correction has been applied in the case of this fat and the others 
studied to determine the average digestibility of total fat consumed. 
Digestion experiments with the basal ration as the only source of fat 
have been reported in connection with the earlier animal fat experi- 
ments, from which it was concluded that 9.89 per cent of the total 
weight of water-free feces is made up of metabolic products and undi- 
gested fat from the food,! which latter must have been an insignifi- 
cant quantity, since the total amount in the diet was so small. 
Subtracting the quantity represented by this percentage from the 
total ether extract of the feces, a value is obtained more nearly repre- 
senting the weight of unutilized fat. The corrected value for the 
digestibility of fat then becomes 96.7 per cent. 


GOOSE FAT. 


In the United States goose fat is used as such only to a very limited 
extent and chiefly among those of foreign birth or parentage who 
adhere to special food customs. 

Owing to the impossibility of obtaining goose fat in quantity from 
local dealers, an unusually fat or ‘‘stall-fed’’ goose was purchased. 
It weighed 27.5 pounds, 13 pounds of fat being obtained when the fat 
was cut away from the flesh and rendered in the usual way. The 
goose fat, which at room temperature (about 20° C.) is a soft, pale- 
yellow, granular solid, tended to separate into two layers on stand- 
ing—an upper, oily layer, and a lower, more or less solid layer. By 
using freshly rendered fat, rancidity was avoided, which is likely to 
occur on keeping, perhaps owing to the 0.7 to 3.5 per cent of soluble 
fatty acid which the fat contains. 

As regards previous work with this fat, Arnschink ? conducted an 
experiment of four days’ duration with a dog weighing 8 kilograms, 
in which an average of 50 grams, containing 70 per cent of oleic 


1U.8. Dept. Agr. Bul. 310 (1915), p. 20. 2 Zischr. Biol., 8 (1890), pp. 443, 444. 
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acid and a relatively large amount of free fatty acids was eaten daily 
and 97.51 per cent digested. So far as can be ascertained, no experi- 
ments with human subjects have been recorded. 
_ reported a series of seven digestion experiments has been completed, 
| the essential data of which are given below. 


In the work here 


Data of digestion experiments with goose fat in a simple mixed diet. 


ae Pro- Carbo- 
Weight. | Water. Pace Fat. hydrates Ash 
Experiment No. 209, subject O. E. S.: Grams. | Grams. | Grams.| Grams.| Grams. | Grams 
Blanemange containing gooselates seat ene 1,993.0 940. 7 36.7} 212.2 789.2 14.2 
LAYS OVS TON ESTC1D OI rep ai aS a acer 162.0 14.6 17.2 2.4 125.2 2.6 
TEED HIG ey a1 ae ect a ner le ee MBE O | LL SOVE 7 13.9 abs 201.2 8.7 
ASU OUER Dae a a as ee Cea ia ean ee ZO GH OBI CS ees oe [ER SN ae oe eye 200808 eee 
‘RotalsioodsconSume dees ee sae eee eee 4,096.0 | 2,463.0 67.8 | 218.1] 1,321.6 2050 
FRE COS nn ee pare perc ae Ve peng icy he Sey NII 2 PLEO LA NN 18.6 9.7 36.9 5.8 
ATTN OUI TA WUIG ITZ © es wosn ge y sstden ee ace ieee SE SSE ol cet at 49.2} 208.4] 1.284.7 19.7 
FRETAGEM Equal liZe Cees Aare ate ese ey 2 (ao oe PA eet 72.6 95.6 97.2 77.3 
Experiment No. 2@2, subject H. F. B.: 
Blanemange containing goose fat.............| 2,424.0] 1,100.3 44.6 | 312.9 947.8 18.4 
WWVsea GOISC UT Gee ee ee en oat 602. 0 54.2 63.8 9.0 465.4 9.6 
FE TUL Gee Tp ROE Se sty sl ae a alae YO £78.0. | 1,023.7 9.4 2.4 136.6 5.9 
SUDAN gS ET le ets Ae ae AES a eR UZ On| Beara eo aco a Ie NBO) |Saoeks ae 
obalsood consumedesse eres eee ee 4,377.0} 2,178.2} 117.8] 324.3] 1,722.8 33.9 
IBC CES pues ties wee tehy nine hake Sine Mee NER lsdeksoses 39.7 215 80. 4 11.4 
ANT OUIURTGI ZC Seen s San We eR ia ey Ie epee ts (gay peer ect 78.1 | 302.8] 1,642.4 2250 
Pencontiuilized a wom an ein le to A Cue Pele eae 66.3 93.4 95.3 66. 4 
Experiment No. 264, subject R. L. S i 
Blanemange containing goose pe Re Go OID 2,059.0 934.6 37.9 | 265.8 805.1 15.6 
Wine at bISCiibsses See ee ner eee oe aad 321.0 28.9 34.0 4.8 248.1 5.2 
NE) ett eee Upp ci Ns eesti nan es thar OS ME a a NL 897.0 779.5 Tis? 1.8 104.0 4.5 
SUGATS Rye ahaa ec Mier en NE, te pawl ea aloe COOAS(D) | ies at aR |e Ae re (230) Weeas see 
Motalfoodiconsumedaecs. 22" 9.24. ee 3,349.0 | 1,743.0 CODON PAGS Nh cal, D929) 92 25.3 
RECESS Mie Maia tte Me Spas, oy ai a aaa Sa: CORO} | eee 22.6 9.6 31.9 5.9 
FACMIOUTUG UE INIZEC pes samt ents Se Seine et eel un a Rseeh ey g illiee ea oe SONa nee 262.85 ey el OVS 19.4 
enceniueiized eases ete ean Se ek Si | A 71.4 | 96. 97.4 76.7 
Experiment No. 265, subject O. E. S.: 
Blanemange containing goose fat.. soosaaa) CHEMO I Ibe. S 45.1 316. 4 958. 4 18.6 
Wheat biscuit.. NSB LS AOE Le CERI E ee eee 370.0 3 39.2 5.6 286.0 5.9 
VAIN Se a ek a a a 1,219.0} 1,059.3 9.8 2.4 141.4 6.1 
SUR Sk SIE Os ane ee Se ee eee ee MAZE Nh a A Se oe IPFA EaAeacse 
Hotalitood consmmedac 2508 oe a) 4,167.0 | 2,205.1 94.1 | 324.4] 1,512.8 30. 6 
J ACCESS Sates Us Ea eters Re as aE LOSSOR eee ae see 30. 9 iD 51.8 7.8 
PATI OUIEGUGILIZe Gerke “ee ah nik ofr pe 2 Bee ie a apes Poe Ma Gis eke 63.2 | 306.9! 1,461.0 22.8 
Remcatiiaiiiilizedenaenn: eau. ce mat ie ae ae eomeectenn 67.2 | 94.6 96.6 74.5 
Experiment No. 282, subject H. F. B.: | 
Blanemange containing goose fat.............| 2,357.0] 1,118.4 At 35056, 822. 4 12.5 
Wiheatabiscnwictesc ss eas Oke oe 501.0 45.1 53.1 oe 387.3 8.0 
UU Gesepeee ey eee I see: 1,406.0] 1,221.8 eS 2.8 163. 1 7.0 
SUEGICRR SS sok De eins Sent avan a alee ae 165. OMe) ies elsee verse trey [igh ane sto 165.03 seeaae 
otal tood:consumed. 2.2... 1.2.42. -.. 4,429.0 | 2,385.3} 111.5] 366.9] 1,537.8 Qian 
CCE Seen aera erate rt NRE SAS 129208 Ree 34.3 16.1 68. 7 9.9 
PACTIOUTUGTUUGLN ZOO ener iamey oe rec ee) Sees sy ell el), Ws Aya IS ie 77.2 | 350.8 |- 1,469.1 17.6 
emecumutiizediee see es el he [se a ae 69.2] 95.6 95.5 | 64.0 
Experiment No. 284, subject R. L. S.: 
Blanemange containing FOOSE ay miss eee 1, 469.0 697.0 29.4 | 222.3 512.5 ! 7.8 
Whea DISCHHteeas eee au he: 357-0 32.1 37.8 5.4 276.0 5.7 
RIC peers No oe rN ev aeee Ea I 452.0 392.8 3.6 0.9 52.4 2.3 
SIAL E Ss Pe See Ieee ae et es ae Sn eR ore ea GAO Uae ee SU ie lied al recog: G53 On eases 
Total food consumed .:...-.-...2.2 2.2.22. 2 2° 3430p eyb 121.9 70.8 | 228.6 905. 9 15.8 
PRES Be EE Oe IN G8 OS ey a Se le 83 Olesen 6.8 eee 29.7 8.8 
ANSEOVIUT AUP TPN FY NUAGG etree ae ae Se PO ON le ap ee iC 44.0} 210.9 876. 2 7.0 
TEEN ARID UG AUT ENA eM Ae Ne ee eS ie 62.1 | 92.3 96. | 44.3 
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Data of digestion experiments with goose fat in a simple mixed diet—Continued. 


t 
Voi Pro- Carbo- | 
Weight. | Water. race Fat. Hyatt Ash. 
Experiment No. 285,subject O. E.S.: Grams. | Grams. | Grams.| Grams.| Grams. | Grams. 
Blanemange containing goose fat........---- 1,977.0 938. 1 39.5 | 299.1 689. 8 10.5 
WiHGat DISCIIE Se = Se Gk oe ie reg See cae 405. 0 36. 4 42.9 6.1 313.1 | 6.5 
AiG Rian ee ate cen eee ene jane 1,083. 0 941.1 8.7 2:2 125.6 | 5 A 
SU Pan see ne eae k lo tee ee eee oes B7400) [ee eee onl es ei 174 OS eee 
MotalifeodiconsumMed ce Aap sete eee a 3,639.0 | 1,915.6 QP 380%4 | ee 30225 22.4 
ECR toe ee tepid Nes 5 ane a Ce Pep OOO ieee aos 26. 5 25.9 38. 9 ca 
Amount utilized. 2.2 2s ese oe eee ores aoe aster era 64.6 |. 281.5 | 1,263.6 14.7 
Percent tihizeGrs tases eateries seers sere PAS aoe 70. 9 91.6 97. 0 65.5 
Average food consumed per subject per day...... 1,257.1 | 667.3 30. 1 97.2 453.9 8.6 
| 

Summary of digestion experiments with goose fat in a simple mixed diet. 

: | 

Experi- . F Carbohy- 

aE Subject. Protein. Fat. drates. | Ash. 

| | Per cent. | Per cent. | Per cent. | Per cent. 
DOO eae OB So et eee eee ere eee te | 72. 95. 6 97. 2 77.3 
1p eet | BB oBecn meee s a eee SE ee i eta 66. 3 93. 4 95.3}  . 66.4 
Fae eae BR Da Sites eggs AGT hc Fe ct ee Losppeailed 96.5 7.4 | 76.7 
Doors secs ORES irr wer aL, Seana eRe tear rai aenreh ey 67. 2 94. 6 96. 6 74.5 
DRIee esis, oh AEP BR. oh Ge arars he De ER eR a ea cee 69. 2 95. 6 95.5 « 64.0 
DEAE SLC) fe BERS 72 SENG Septal Ss See ER ene a ee ee ee 62.1 92.3 96. 7 44.3 
Dagar ORE See Ue Se AO ae aioe Ba wee 70. 9 91.6 97.0 | 65.6 
JAV OTAGO? FTE: Nis ce eee ee ae eis 68.5 94. 2 96. 5 | 67.0 


The average coefficient of digestibility of the fat of the ration, of 
which over 97 per cent was goose fat, was 94.2 per cent, while 68.5 per 
cent of the protein and 96.5 per cent of the carbohydrate were 
retained in the body. Making allowance for the metabolic products 
and undigested fat (Gf any) from the basal ration occurring in the 
ether extract of the feces, the digestibility of goose fat becomes 
95.2 per cent. In practically all the tests the subjects reported 
that the diet had a somewhat laxative effect; in fact, in two or three 
instances this was so pronounced that it was impossible to complete 
the test period and to secure the required experimental data. 
Since an average amount of ,95 grams of goose fat was eaten daily, 
however, without any very pronounced physiological disturbances, 
it is reasonable to assume that goose fat in smaller amounts would 
not differ in such respects from other well-known fats, a conclusion 
borne out by the fact that users of the fat in other countries have 
found it not only wholesome but desirable. 


BRISKET FAT. 


In a previous paper! a study of the digestibility of beef kidney 
was reported in comparison with mutton kidney fat and pork kidney 
fat (lard), which showed differences in digestibility corresponding to 
the well-known chemical and physical differences between these fats. 


1 Loc. cit. 
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It seemed of interest also to study the digestibility of the fat from 
different parts of the same animal, since these are known to vary 
materially in composition, hardness, culinary qualities, etc. In a 
series of feeding experiments to determine the best ration to use for 
producing firm rather than soft pork, Shutt‘ found that the com- 
position and physical properties of fat from animals receiving dif- 
ferent rations varied considerably. In some cases the melting 
point of soft bacon was practically 10°C. lower than that of firm 
bacon, and the fat of very young pork was almost always softer than 
that of mature animals. Henriques and Hansen? investigated the 
properties of the outer layer of fat in an animal as compared with 
that in the interior of the same animal body, reporting that the 
inner and outer layers of fat are characterized by different iodin 
numbers and solidification points. In similar studies reported by 
Richardson,’ the melting points of samples of leaf lard from oily hogs 
averaged several degrees higher than the back fat. Richardson and 
Farey ¢ later found that the melting points of samples of back fat; 
leaf lard, and ham fat varied as much as 12° to 22° C. 

While the fat of beef animals may not exhibit as wide a variation 
in physical characteristics as occurs in other animals, it is well known 
that brisket fat is quite different from kidney fat. It is softer and 
has a somewhat granular appearance and has some special culinary 
uses. Inasmuch as this variation in characteristics exists, it has 
seemed desirable to test whether there may be a corresponding dif- 
ference in availability to the body. Accordingly, experiments were 
undertaken in which the digestibility of brisket fat was studied under 
conditions identical with those maintained in the study of beef 
kidney fat. 

The material used. for this purpose was purchased in the open 
market, separated from the connective tissues of the brisket by the 
method of rendering previously described, and incorporated in the 
blancmange which formed a part of the simple mixed diet used in 
the digestion experiments. The results of these experiments are 
tabulated on the following page. 

1 Canada Expt. Farms Rpts. 1899, pp. 151-155; Canada Expt. Farms Bul., 38 (1901). 
2Skand. Arch. Physiol., 11 (1901), No. 3-4, pp. 151-165. 


3 Jour. Amer. Chem. Soc., 26 (1904), No. 4, pp. 372-374. 
4 Idem, 30 (1908), No. 7, pp. 1191, 1192. 
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Data of digestion experiments with brisket fat in a simple mixed diet. 


Weight. | Water. | FT | Fat. |,C8tP- | ash. 


tien. hydrates. 

Experiment No. 338, subject H. F. B.: Grams. | Grams. | Grams.| Grams.| Grams. | Grams. 
Blancmange containing brisket fat --......-- 1,915. 0 817.3 40.7 | 299.1 750. 0 7.9 
Wihleat) DISCUT base ee ace senate 404. 0 37.9 40.4 5.9 313. 4 6.4 
PEM Gosia se ee nis see eae eee 1,705.0 | 1,481.7 13.6 3.4 197.8 8.5 
Susans creek se see ee a ee cee ee oe eons PVA Ul che ne Psion 2) yee ee ee i ie 205, 0125s. oes 
Totalitoodsconsumed =.= eee ase ese oe 4,229.0] 2,336.9 94.7 | 308.4} 1,466.2 22.8 
IPOCES Pa eres ee chr nls sais eee ee on eee ID bs aseosoas 42.0 18. 2 44.8 12.0 
JNO TIO; MAU ANOLS oo aneecans sagocouesesoder|sduSiococelibooscocanc 52.7 | 290.2] 1,421.4 10.8 
Bercentiuilizedince ce sees cc een keen. es |e ea eer eae 55. 6 94.1 96. 9 47.4 


Experiment No. 339, subject D. G. G.: 


Blancmange containing brisket fat ---....--. 1,611.0 687. 6 34.2] 251.6 631. 0 6. 6 
Wheat DISCUITS Pee ees screenees e cee 492.0 46.1 49.2 Te 381.7 7.8 
1 Eo I cee i eC Se ae or cue ee 1,326.0 | 1,152.3 10. 6 Pill 153. 8 6.6 
Sura ae ae Ue ean a ae ee sere oe eis LESSOR es ees hse ee oe LISZOW| See 
Motalfood consumed ss eee see 3,542.0] 1,886.0 94.0 | 261.5] 1,279.5 21.0 
TENS CY SIS PN NG cS EN ATER 5S i een) UC COCO a Fete eee 33. 3 14.9 » 40.5 8.3 
IATNOUNE ULI ZEG ace Re eek SP | et ee eas 60.7 | 246.6] 1,239.0 1a ce 
Percent utilized: ce sass 5. eee kale See eee (ee eee ee See et ere 64.6 94.3 96.8 60. 5 
Experiment No. 340, subject R. L.S.: ‘ 
Blancmange containing brisket fat ........-- 1, 845. 0 787.4 39.2 | 288.2 722. 6 7.6 
Wiheatibiscuits sce setee ee eee 336. 0 31.5 33. 6 4.9 260. 7 5. 3. 
{DFE ST BAe eee ae Lee as es Bie teens ee ae Neen eal 1,318.0} 1,145.3 10.6 2.6 152.9 6.6 
Shiri ek Senet Mae Re Caen ees a eae hoses coe 17S ON Se ROA lees cris |seaaeae ty BUS aoe 55 + 
Motalifood:consimed ss senee ee eee 3,616.0 | 1,964.2 83.4 | 295.7] 1,253.2 19.5 
OC OS is SS alee Se ercea eet Gane Ree reer 9250) S852 cae 27.1 12.2 43.6 9.1 
AMONG Utilized se tae eet Se ee eee | a ee | Eee 56.3 | 283.5] 1,209.6 10. 4 
Rencentiitilized =e he es bs Ss ae a ats cece ea ee eee ees 67.5 95. 9 96. 5 53.3 
Experiment No. 341, subject O. E.S.: 
Blancmange containing brisket fat -......... 1, 887.0 805. 4 40.1 | 294.8 739.0 ents 
Wiheatibiscuit se. cee Aa See ee es 364. 0 34.1 36. 4 8) 282.4 5.8 
ITUNES se ise dae Soca ein Seine cee oe ioe Sak ERS ENE 1,627.0 | 1,413.9 13.0 3.3 188.7 8.1 
SURG bo bacosec ao sercdsesecesesacassentease S382 OP anes ehaee ees Veet tes Ba8. OF eeeace 
Potal foodiconsumeds. 232-2222 tee se 4,216.0 | 2,253.4 89.5 | 303.4] 1,548.1 21.6 
CEOS lees Shoe oe ete eee setae aie eee eae 109500 | Soerees ce | 36.8 Wee: 44 10.6 
AMO UIE GUTOR she se ee NP A ORS | ON RT pte irae ae 52.7 | 286.1 | 1,503.8 11.0 
Percent whilized ak ae eo. Stor = 2 Ae eters ess Seer | ee 58.9 94.3 97.1 50. 9 
Experiment No. 347, subject D. G. G.: 
Blancmange containing brisket fat .........- 1,342.0 741.3 26.9 | 150.3 418.0 Doo 
Weheatabiscuit 22a: Sa Renner om et 388. 0 34.9 41.1 5.8 300. 0 6.2 
PUG ortee pee oa ce ee Sate ee Benen dane eee es 1,547.0 | 1,344.3 12.4 3.1 179.5 a 
SUGaTe see Ue be ws Se 2 Sets ai eal) S G2 Oya] ie pee 2 ier at aller aes 9250nl Baan cee 
Total teod: consumed sas s8- 2 ee eee eae 3,369.0 | 2,120.5 80.4 | 159.2 989.5 19.4 
CCS ioe se ee ee er sre he enra Sa etee spans PATE ie eearars eens 41.0 17.4 52.0 10.6 
PATTVO MG WITTE ZO ey. a ee Seis RA ae A TA rg ee se 39.4] 141.8 937.5 8.8 
Renecentwhilized s.\c2 te ue eee ec ee al olga ane | ees eee 49.0 89.1 94.7 45:4 
Experiment No. 348, subject R. L.S.: 
Blancmange containing brisket fat .........- 1,509.0 833.6 30.2 | 169.0 470.0 6.2 
Miaheatsbiscilite gee ee aaa ee ne eee een 311.0 28.0 33. 0 4.6 240. 4 520 
SUE wis oars Me icrteac ean does Monee bet 1,440.0 | 1,251.4 il & 2.9 167.0 7.2 
SUP AT NSM Are tants wane ged ae mae AROMA Roe See Ley Se Ream cree Ad J0n| Seas 
otal. food consumed sso. 5.1). eee. - 3,305.0 | 2,113.0 74.7 | 176.5 922. 4 18.4 
SUB oS ode neagebssbces ceca che see ec wpebreaie  SSeOilae a. 2b 28.8 17.9 28. 4 7.9 
PAIMOUNEMIGUIZE G5 to 2 cs oe sis a eS ee See hs | Ne ee a 45.9} 158.6 894. 0 10.5 
Bemcentttilizeda os. ke wees.) oe nh peas 61.4 | 89.9 96.9 57.1 
Experiment No. 349, subject O. E. S.: Fae es | 
Blancmange containing brisket fat .......... 1,936.0 | 1,069.5 38.7 | 216.8 603.1 7.9 
WYMGATADISCHIT i own. coe E ne tc eee Cee 289.0 26.0 30.6 4.4 223. 4 4.6 
UOT ie ans oe eI a ee 2,314.0 | 2,010.9 18.5 4.6 268. 4 11.6 
SU AM etc erotic cling atarcaate oe ae ralayeis ers etn sr one PASO Tal Pe se bent Oem ee lcs Se ty 259 On eee See 
Motalitood:cousumed:,.22 2.0. .-eeeeee oa. 4,798.0 | 3,106.4 7.8| 225.8| 1,353.9 24.1 
ECS ene ean Oye 7 Site, aa ANE 12850 fers Eee 42.6| 17.6 56.2| 11.6 
PATNI OMIM G UtUIZE Gs 6.6 oc 2c somo eases arereteieleelcts cll Seen re | eee 45.2 | 208.2 | 1,297.7 12.5 
Per cont Wiilizedsm. sco8- 2 kee okey sc! oe. | vee | 61.5 |* 92.2 95.8] 51.9 
Average food consumed per subject per day..... 1, 289.3 751.4 28.8 82.4 419.7 7.0 
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Summary of digestion experiments with brisket fat in a simple mixed diet. 


Ee peoent Subject. Protein. | Fat. caeny Ash. 
Per cent. | Per cent. | Per cent. | Per cent. 
Sua sec as JE LSA Doe SAA Ae Sr nL ae Cy I EU ei eC ACL 55. 6 94.1 96.9 47.4 
ety SOO ses iociats cla TD JANG aol G Ses ses chee al OTN ae Ry aN NA ase 64.6 94.3 96.8 60.5 
SAO Sees Jat atl DSN ael + eracatay ales Moai eka ie os ra INA Mite. 3G Mea 67.5 95.9 96.5 53.3 
yD eae (ORE DIS as Sl ISPS a Eee a rane ed 58.9 94.3 97.1 50.9 
BY fee eda EE Gee Gea eek AG iene WE RAMU EE AEA Ea RU eat 49.0 89.1 94.7 45.4 
DASE eo cees Ltd DA SPS ete aaes et te) 5 Aa OS nthe) MOR a Pe Jay 61.4 89.9 96.9 50.1 
SAG seer csaie seis SEBS So HANG ee Ow SIRE SB Ua pa Ae Pore Se 1h Oe 51.5 92.2 | 95.8 51.9 
EAS HGV POM Bei alte SBIR ee AMR MUSIEtt 58.4 92.8 | 96. 4 52.4 


The data of the experiments indicate that the ration supplied 82 
erams of fat daily and that this was 92.8 per cent digested. When 
allowance is made for the small quantity of fat in the basal ration 
and for the metabolic products in the corresponding feces, the digest- 
ibility of brisket fat alone becomes 97.4 per cent. The protein and 
carbohydrate contained in the diet were 58.4 per cent and 96.4 per 
cent digested, respectively. 

It is interesting to note that the brisket fat is somewhat more com- 
pletely assimilated than the kidney fat, of which 93 per cent was 
digested, on an average. Although this difference is not very great, 
it may contribute added evidence to the theory that the properties 
of fats vary with the part of the animal body from which the fats 


are taken. 
CREAM. 


Owing to the pleasant taste and its very general use in the dietary, 
the digestibility of milk fat m the form of cream rather than as a 
separated fat like butter is of particular interest. The question as to 
whether an emulsion or the separated fat is the more thoroughly 
digested has been studied by Wells,? who found in the case of cod- 
liver oil that very little difference existed in the digestibility of the 
two forms. In a series of experiments to determine the influence on 
metabolism of an excess of fat in the diet, Atwater ? found that an 
average of 320 grams of fat daily in a simple mixed diet was 98 per 
cent digested. Approximately 85 per cent of the total quantity of 
fat eaten was furnished by cream and milk. 

The digestibility of butter, as determined in this office in a series of 
eight experiments, was found to be 97 per cent,‘ and in a later series 
of tests, in which the digestibility of the protein of hard palates was 
studied, butter was found to be 95 per cent digested.®> Due very 
possibly to the belief that milk fat in all its forms is equally available 
to the body, very few similar studies of cream have been reported. 


1U.8. Dept. Agr. Bul. 310 (1915). : 
2 Brit. Med. Jour., 2 (1902), No. 2181, pp. 1222-1224. 
3 Connecticut Storrs Sta. Rpt. 1901, pp. 230-233. 
*4U.8. Dept. Agr. Bul. 310 (1915), p. 21. 
5 U.S. Dept. Agr., Jour. Agr. Research, 6 (1916), No. 17, pp. 641-648. 
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A series of experiments, accordingly, has been made to determine the 
digestibility of cream in comparison with that of other fats. 

Cream of average quality was purchased of a local dealer and 
incorporated in a blancmange in the manner previously described, 
except that, owing to the larger volume of the cream, no skim milk 
was necessary and a much smaller amount of cornstarch was needed 
to thicken the mixture. The results of seven digestion experiments, 
in which five different subjects participated, follow: 


Data of digestion experiments with cream in a simple mized diet. 


—— 
a E Pro- Carbohy- 
Weight. | Water. | join. Fat. | Grates. | “SD: 
Experiment No. 180, subject R.L.S.:  - Grams. | Grams. | Grams.| Grams.| Grams. Cre: 
Blanemange containing cream.......-------- 1,461.0 738.8 30.5 534. 
Wiheat DISCULG 2 ev eee eee 328.0 29.5 34.8 
PBEM boo eh oe see ey one eee Seu oes tee eee 1,116.0 969.8 8.9 
Spar eee eee SRS Rae OF ao eee ee S220" te ee ee cee [ee eee ee ee 
Total food consumed.........-.-.--------- 2,987.0! 1,738.1| 74.2 
OCOS# ore Sees SL cy eee eismia se eee soe eee GORO 3 See ues ee 21:7 
AOUN TUL Zed 22 ksh aet: Se cae ce ee eee ee ae ge es 52.5 
Pencent Utilized sasse5 ese cee eee ee eee [ese Ae ATS ge ere ae 13 "70%8 
Experiment No. 181, subject O. E.S.: | | 
Blanemange containing Cleat aan eee 1,803.0 911.8 37.7 
WileaE DiscHit | Se bee New ny ewe 145.0 13.0 15.4 
BEG aor cee a oon se ee ee oe cee Sea oe Fi 54704 1,344.3") 124 
Sin ae ee See aE eer DR ane rer cee Sema a ROT On Ses aes Beeeectel Sac see = 
Rotalfood consumed: - 2-242-222-2225 3,692.0} 2,269.1] 65.5 
Pe CeS aay Sse Stance Sens cp oer ummremses G69SO Asan We ae 18.8 
AMOUNT UtINZed ? see ee coe acre jee eae ae Epes eon segs IBSS5 aie | 46.7 
Per Cem Wuhized ss es 2 os SS See S| Coes Ieee yee 71.3 
Experiment No. 182, subject R. F. T.: 
Blanemange containing CLEAIN: Se jee oa | 1,885.0 953. 2 39. 4 
RWTIGa PDISCHTb reg oo rete Peel Le 11.0 ti} 1:2 
REOTLLE EN ee SS hel est ace at Canes BRS Wenge | 1,580.0 |- 1,373.0} 12.6 
DUPAP Le eras jena Scat ce emer er staeceee sacc SSS Ou eee ee cee 
‘Total food consumed <2 28-2 2235-452. 2.) Sg SOE Oo) 2° 82752 53. 2 
NCCES EE a Vein Sait eee bas Pema aes ea GOSOn Sees es 12.9 
PATROUPE LLUIZCE his 22). ise aoc ge Sate nals | «eee ees nee ee 40.3 | 
Percent nuilizeds= sse22 see See eee ae | Saeed eeeeeaeee 75.8 | 
Experiment No. 306, subject H. F. B:: | 
Blancmange containing cream.....-........ 2,102.0 | 1,101.7 47.3 
Wied te DISCOUG! is. hai SRE ee ee ee cee 523.0 | 47.1 55: 4. 
GG Se Soi ae ee ee ae AE eee 717.0 | 623.1 | 5-7 
DORAN ia secs e eaters | eee eae a 157.0 |.....-----|-------- 
Total food consumed............--.------- | 3,499.0| 1,771.9 | 108.4 
ECO Hee See ae SANE SPE oe in Rp "140.0 lpggesecees 40.2 
ATO TGILZOd oo sk oe Ao Sa foc soe eo | Rae | 68.2 
GrCOMG Ut ZGdes ey eet OM ye et apea 3 [marae Ryoko rp oue | 62.9 
Experiment No 307, subject D.G G.: | | 
Blanemange containing CRATES ee er 2,179.0) 1,142.0 49.0 
WVINEALIDISCUETS: hee bose ee Een oe 485.0 | 43.6 51.4 
LINC Th hes GL SOR Sead anges Oe, ya ee 369.0 | 320.7 3:0 
SITET AS eT SE a SOAS Ne a La 137; OB) SY oA eee Ae A ees 
Lotal food-consumed._-.). 2-322-222-2552. 3,170.0} 1,506.3] 103.4 
ECORI tae te eon minis Fo ECTS as Jeet Loa e 184. Ou ase ere 59.3 
PRHIOU ME IGIZOG sa. sens eee aed cep Soa te |S ce eet Sagas Cae 44.1 


Gey 
"PRT 
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Data of digestion experiments with cream in a simple mixed diet—Continued. 


| 
| 


Weight. | Water. | PT® | Fat. | Catboby-) ash. 


tein. | drates. 

Experiment No. 308, subject R. L. $.: Grams. | Grams. | Grams.| Grams.| Grams. | Grams. 
Blanemange containing cream. -.-........-.- 2,063.0 | 1,081.2 46.4 | 276.1 649.0 10.3 
Wh eatnpisCuih..iuset see eect ea oe kee oak 330. 0 2907 35. 0 4.9 255.1 5.3 
TPS E ELIS Ly ere I a el ae ele Me rete te ah rae 313.0 272.0 2.5 0.6 36.3 1.6 
STIR as Boorse sheacase dooded HOH ssccdee GSI0 Reet aman cies Seale eres c- G42 OM eee 
Motaliiood consumeds-4- 2 sse4- ee sasase 2,770.0 | 1,382.9 83.9 | 281.6} 1,004.4 Via? 
ER CCE S ae eee Na heerlen hy at Re cans a ete eS Sve) |Saaeneee ee 28.7 20. 4 28.5 9.4 
PATE OUT GEEZ Ge Cees ope SiS Rane Ca oe OU NA perme SE Ao, B 975.9 qe8 
Pericentiitilized sys asses. Seeley. dae 0o| Wels. cue Cee ene cuca 65.8 92.8 Sez 45.3 

Experiment No. 309, subject O. E. S.: 
lancmange containing cream.........-.-.- 2,017.0} 1,057.1 45.4 | 269.9 634.5 10.1 
Wiheati biscuits). 2-2 fese Seek ee ed Ds 398. 0 39. 8 42.2 6.0 307.6 6.4 
PHI UTT Gahan pete inlet eta rass Stes amas tote ia We 767.0 666.5 6.1 1.5 89.0 3.9 
SUGARS e cys eS ae heals oak ek Sok DQ TOR yeeros Ball eee Sika Saye ray ACE | IGIS OM Pees see 
Total toodiconsumed:. 35. a4 jason-2 2 3,373.0 | 1,759.4 O27) STIR Aa 22D 20.4 
PROCES ae ate ee ts aes Ren Meaark Scr ticro ta ole TSE eeseeeisess 31.3 13.4 55. 4 8.9 
Amoun i itilizeds'. 22 ae see eo St Aloe Ae a aie ie 62.4 | 264.0} 1,166.7 1125 
Per centiutilized ren pak eee ek ee seis |B ek ap eee 66. 6 95.2 95.5 56.4 
Average food consumed per subject per day...-.- 1,097.9 607.4 27.7 80. 375.7 6.6 


Summary of digestion experiments with cream in a simple mixed diet. 


Experi- : F Carbo- 
ini | ‘ Subject. Protein. Fat. hydrates. Ash. 
Per cent. | Per cent. | Per cent. | Per cent. 
ASO RS ses) Jee $l Desiel cee cai eae Sree oA a Ore ean Seen oat Bee 70.8 93. 2 97.0 62.8 | 
10S heey a eee (Dsl Deets este ei A aed eas et ee dae Ss ae 3 94.0 97.1 took 
ipa eres EUR epee eee mieten nh se a cates oh on ess eg 75.8 92.7 97.3 65.8 
SOG Ars Ve bos) Dj Bis pstceen cual eer A ie ane 5 eat Sil ae nie Uy ae 62.9 92.0 95.0 47.6 
BU, See eee SEG Gare ereporee ate a pe eee chore Sate We R AC 43.0 89.3 | 93.9 12.3 
S08aeee eee EES pepe er ee ene arent SEER Roll ate em ee 65. § 92. 8 | 97.2 45.3 
SUG ee sees Bits ee See e ee ail ae Ree Ste 112 LE 66.6 95. 2 | 95.5 | 56.4 
ACV CEAZ CE Sree alte) Os ase oe 65. 2 | 92.7 | 96.1 | 51.9 


It is shown in the summary of the data reported above that the 
average values for the digestibility of protein, fat, and carbohydrate 


- were 65.2, 92.7, and 96.1 per cent, respectively, when 28, 81, and 


376 grams of these constituents were eaten per subject daily. The 
apparent digestibility of 92.7 per cent for fat becomes 96.9 per cent 
if allowance is made for the metabolic products and fat of the basal 
ration occurring in the feces. It was anticipated that much more 
than 78 grams of milk fat or ‘‘butter’’ would be eaten per subject 
per day, but the subjects reported that, although the blancmange 
was of better flavor and smoother texture than that to which they 
were accustomed, they did not eat as much as usual owing to its 
being ‘‘too rich.’ The results of the experiments in general, how- 
ever, would indicate that butter fat supplied in the form of cream is 
very well assimilated by the body. 
| EGG-YOLK FAT. 
While ege-yolk fat is not separated from eggs for use as food, it 


has an important place in the dietary, as is evident from the estimate 
that each egg supplies about 10 grams of the fat. From the results 
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of a large number of dietary studies, Atwater ' found that over 4 per 
cent of the total fat of the diet was furnished by egg yolks. The 
digestibility of this fat is interesting on these grounds alone, but 
when it is considered that egg-yolk fat has associated with it other 
very necessary constituents of the diet, namely, the so-called “‘growth- 
maintaining or stimulating factors,’’ which have been the object of 
considerable recent investigation, it becomes of especial interest. 
Osborne and Mendel? and McCollum and Davis * have studied the 
maintenance and growth-stimulating properties of many fats and have 
found that egg-yolk fat is one of very few which are efficient in this 
respect, and it is also a fat relatively rich in lecithin. 

Although there is little experimental evidence on the subject, it 
is generally said that egg yolks are very quickly and completely 
digested. Observations and experiments on the treatment of the 
underfed led Stern‘ to conclude that egg yolks are well tolerated and 
that they may be used to supply a large proportion of the fat of the 
diet. He found that eggs left the human stomach in from one to 
one and a half hours, and that the coefficient of digestibility of the 
fat (as shown by comparison of the food and feces) was from 96.5 to 
98.5 per cent. 

These results are substantiated by the work of Levites® on dogs, in 
which he found that egg-yolk fat was digested in from one to four 
hours. ‘This author concluded that egg-yolk fat behaved differently 
from other fats in the process of digestion, in that the contents 
removed from the stomach of dogs which had been given egg-yolk 
fat showed an alkaline reaction, whereas with olive oil an acid reac- 
tion was obtained. 

According to Lewkowitsch,® egg-yolk fat as expressed from the 
yolks of hard-boiled hen eggs is a yellow oil, while that obtained by 
ether extraction is a semisolid oil of an orange-yellow color. For 
the purpose of these experiments, however, it was not considered 
necessary to express or extract the oil, but instead it was fed as it 
occurs in the egg. The yolks were carefully separated from the 
whites, beaten, and incorporated directly in the blancmange, less 
cornstarch being required, owing to the well-known. thickening 
properties of egg yolks. The blancmange made with egg yolk had 
a different consistency from that used in previous experiments, being 
more adhesive and pastelike. It also had a characteristic ‘‘egey”’ 
flavor and furnished about four times as much nitrogen as the blanc- 
mange made with other fats. Five young men, living under normal 
conditions, assisted in the experiments reported on the following page. 


1 Connecticut Storrs Sta. Rpt. 1899, p. 82. 

2 Jour. Biol. Chem., 17 (1914), No. 3, p. 405. 

3 Idem, 15 (1913), No. 1, pp. 167-175. 

4 Med. Rec. [N. Y.], 66 (1904), No. 27, pp. 1049-1052. 

5 Biochem. Ztschr., 20 (1909), No. 3-5, pp. 220-223. 

6 Chemical Technology and Analysis of Oils, Fats, and Waxes. London: Macmillan & Co. , 1909, 4. 
ed., vol. 2, p. 395. 
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Data of digestion experiments with egg yolk in a simple mixed diet. 


ae | Pro- | Carbo- . 
Weight. | Water. tein Fat. hydrates Ash. 
Experiment No. 214, subject D. G. G.: Grams. | Grams. | Grams.|Grams.| Grams. | Grams. 
Blanemange containing egg-yolk Seek a 1, 826.0 (69.7) 151-7) 267.0 619.3 18.3 
WiheatiDISCuits: eae te sat eee yee eke. 303.0 27.3 32.1 4.5 234. 2 4.9 
TE og bY eta ema a ie) eens secre ms Pali > a 599. 0 520.5 4.8 159 69.5 3.0 
SS LTS eae ee ee al a er aera IPB Reh S eeealsooeaelic Svnoacee 172:0) |e 
Total:food/consunied so. 5 ese eases Jee 2,900.0} 1,317.5} 188.6 | 272.7] 1,095.0 26.2 
TOESO SS AR cea pest oar ty a ae a ed ge NOVAO! ||ssanesuose 31.8 21.8 44.1 9.3 
PAUNOUIM GHA EHIZOG erent rae ake ncn eee eeajonll ts - Se ters tarormiaralajot 156.8 | 250.9] 1,050.9 16.9 
Percent utilized Saas see tae edecs asec colle see et otal eee 83.1 92.0 96.0 64.5 
Experiment No. 215, subject R. L. S.: 
Blanemange containing egg-yolk fate 1, 669.0 703.5 | 138.7 | 244.0 566. 1 16.7 
iWihlea GibISCU tte eter nee Oe eae 294.0 26.4 31.2 4.4 227.3 4.7 
TEDL S55 ley Re aE: EN, Ue a a Ba 648.0 563.1 5.2 1.3 7 3.2 
Sugar os iss ce gs Sn Be hee dls = DRO iat Sane oon Goat easalesronsae TIGEO) sae soe 
Total foodiconsumed: 4.222222 522. 5 2727.05) 15293505) Load) 249287 984.6 24.6 
ILOCOS etcetera oie Re a De GN oars ae oe LOSKOs | See aed 32.7 21.5 38. 4 10.4 
ANTTAO BRON, a LDV ASC Ue aes & ae a Oe Oe ope ee Ee et BS secure: 142.4 | 228.2 946.2 14.2 
Pancontmtilizede ts ssa Fhe enon: eer 81.3 | 91.4 Gould ere aren 
Experiment No. 216, subject O. E.S.: é | 
Blancmange containing egg-yolk isin bed pea 1,921.0 809.7 | 159.6 | 280.9 651.6 19.2 
aWheat biscuit ese tie Soke ee PE eee 197.0 17.7 20.9 3.0 152.3 3.1 
TORO eee tes ascii Te ts le ae en 1,786.0] 1,552.0 14.3 3.6 207.2 8.9 
SUPATC ES esse Nee eee ae oes CEL joe cea RIAA | een aerial SESS Spool ees see 22420) eee 
Zotel foodsconsumMed sas tee ee eee 4,128.0.| 2,379.4.|, 194.8) 287.5 | 1,235.1 S12 
eral Pare ele a) aneajalS sini dina aie webiepobree wee 10430! See See 30.9 23.8 38.5 10.8 
mount utilized FUSCA CO ARGUE REE aa hs GeesMe ie sel eptea gee a 163.9 | 263.7] 1,196.6 20.4 
eniGentimtiizedieeen son foe cS teeadecnss Goo ke thane < Seed Seige ee 84.1 91.7 96.9 65.4 
Experiment No. 217, subject R. F. T.: 
Blanemange containing egg-yolk fat-........ 1, 220.0 514.2] 101.4] 178.4 413.8 12.2 
Wiheatibiscuite:= 2-28 he Pe ees aa 51.0 4.6 5.4 -8 39.4 0.8 
ESTP Gee ea sane melee cme ten Y anyen toy 1,731.0} t,504.2 13.8 325 200. 8 8.7 
SUS hares Mien Gos Sener ene STAT Ne GVM in Hs Spy ee al ere setae eg G22 O08 Ses ane- 
Total foodrconsumed. 2-5. 6-5. s2-ee sone 3,164.0 | 2,023.0} 120.6] 182.7 816.0 21.7 
PHO COS Ses ah yaya at Mia eee ee adi G20R Bee ence eS: 16.4 20.9 8.2 
MOU t nb IZEd pe aaponset ne eee ie ae rn ee ea [ae ea) ea 103.2] 166.3 796.0 13.5 
Beri centartilized ee see AS ee NL Sa isn Sue oes 85. 6 91.0 97.5 62.2 
Experiment No. 302, subject H. F. B.: 
Blancmange containing egg-volk fat A ns 1,316.0 507.2 | 111.9 | 251.6 436.9 8.4 
Wiha tebiSCUi Gasser sae ny ee Sl aa 456.0 41.0 48.3 6.9 352.5 7.3 
PIRUR G see sea ae ere ies cae ee ee ere Na 736. 0 639. 6 9.9 1.5 85.3 3.7 
ST Oar irre eme ee ruin pln ROR iene Weel Sat at ub 455 (ih Basan gelesen tbo al bara SOE a 43505 | Si cee 
otal foad"consumed = 2252 2552. oo ts ek 2,551.0 | 1,187.8] 166.1 | 260.0 917.7 19.4 
ELC BS Sie Sicha tn Ts rte RS AP L270 cae tee 41.3 23-10 50.8 1aS2 
PATTETO LETT GHG LAZO Eerste eS ee enka nt et lane Pema lll i aA 124.8 | 226.3 866.9 8.2 
Rercenbrntilizeds sees oe te SS le ee I cha 75.1 90.9 94.5 42.3 
Experiment No. 393, subject O. E. S.: 
Blancmange containing egg-yolk fat. ......-. 1, 380.0 HOLST ALS 26326 458. 2 8.8 
Wheat DISGHIL-Saeere tae es eee 330. 0 29.7 35.0 4.9 255.1 5.3 
LE Estee Sepa ee Io oe ee SS, Sa 971.0 843.8 7.8 1.9 112.6 4.9 
SUEPREIR S'S DE ag oy Ae i ed | MO | ie eR eee a or WORE esa Rc et ac sea ESE 
MNotal-foodiconsumed se 2,681.0 | 1,405.4] 160.1 | 270.6- 825.9 19.0 
BOSSES Gg tee POLS Ce deers Sig ane See ain 963 OF ae Be 31.8 21.5 33.9 8.8 
ESTILO UI ALI CHEZ C tse Sites See ees OE (ase Sid eed tnpa cs eee, 128.3 | 249.1 792.0 10.2 
TERE ERE, STD WEAN Ura Se oa eg ce RO DOPE Me | de 80.1] 92.1. 95.9 53.7 
Average food consumed per subject per day..... 1, 908. 4 533.7 55.9 84.6 326.3 7.9 
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Summary of digestion experiments with egg yolk in a simple mized diet. 


Experi- hi F Carbohy- 
AT Nio? Subject. Protein. Fat. patos! Ash, 
Per ere Per cent. | Per cent. | Per cent. 

Pd le Cop ana Dy GG oe ces She See noe Lee 2 Se ee le 83.1 92.0 96.0 64.5 
7d See ore RRIUAS Sects sik se a eee een iS As as ee 81.3 91.4 96.1 GVA! 
74 (TS ae CO eel Art Wie peeientae este ie AUN a ROME SY rms Ad ame (ole eos 84.1 91.7 96.9 65. 4 
VAN fe Lee Ras ae oe See OE OE Sak SE ee See 85.6 91.0 . 97.5 62.2 
3023 ee 1B FAS] Sys] 5 pleat nee a ate Se wi UN a ee SRE ee Sige 75.1 90.9 94.5 42.3 
303. AOE S Sb Bhs aie aS thee eee See ene 80.1 92.1 95.9 53.7 

INNOPALO! Soe te 2 Ue ARS Seles fe oe ea 81.6 | 91.5 96.2 57.6 


It may be noted from the recorded data of these experiments that 
the average amounts of protein, fat, and carbohydrate eaten daily 
were 56, 85, and 326 grams, of which 81.6, 91.5, and 96.2 per cent 
were digested, respectively. The reported digestibility of 91.5 per 
cent for the total fat of the diet is increased to 93.8 per cent for the egg- 
yolk fat by making allowance for metabolic products and any undi- 
gested portion of the small amount of fat the basal ration supplied. 
Inasmuch as the egg-yolk fat comprised 98 per cent of all the fat 
supplied by the diet, this derived value should very closely approxi- 
mate the true digestibility of egg-yolk fat. 

In the course of the analytical work it was observed that the ether 


extracts of both the blancmange and the feces of the experimental 


periods were of a very dark-orange color, somewhat more intense in 
the case of the feces. This discoloration can probably be attributed 
to coloring matter extracted from the egg yolk. 

FISH FAT. 


Though fish fat or oil (for it is liquid at ordinary room temperature) 
is not a culinary or table fat in our temperate regions, nevertheless, 
as it occurs in fish flesh, it forms a not inconsiderable part of the total 
fat of the diet. This is particularly the case in localities where such 
fish as mackerel, butterfish, salmon, shad, etc., are eaten in quantity. 
Except in the case of cod-liver oil, which is a special product used in 
invalid dietetics chiefly because of the medicinal properties attributed 
to it, experimental studies of food uses of fish fat or oil are apparently 
few in number. 

Atwater,' in a study of haddock compared with beef, reports that 
the fish fat was 91 per cent digested. Some years later Milner,? in 
experiments with four young men, found that the digestibility of the 
fat of a lean fish (cod) was practically the same as that of a fat fish 
(canned salmon), the values being 97.4 per cent and 97 per cent, 
respectively. 

Since fish oil suitable for food purposes was not found on the market 
and it was not practicable to prepare it in the laboratory, fish con- 
taining a fairly high percentage of fat was used instead in the experi- 


1 Ztschr. Biol., 24 (1888), pp. 16-28. 
2 Connecticut Storrs Sta. Rpt. 1905, pp. 116-142. 
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ments here: reported. For convenience it was served in the form of a 
fish loaf rather than mcorporated in a cornstarch blancmange, such 
as was used with the other fats. With the fish loaf a simple basal 
ration was served which consisted of potato (boiled and mashed) and 
biscuits or crackers, fruit (raw apples), and sugar with tea or coffee 
when such beverages were preferred to water. A small amount of 
lemon juice was used with the fish as a condiment, but no account 
was taken of it in computing the nutritive value of the ration. 

The fish loaf was prepared as follows: Boston mackerel (a typical 
fat fish), weighing when cleaned approximately 3 pounds each, were 
washed and cooked in a covered pan for half an hour in a moderate 
oven, a little water being added so that the fish would not stick to the 
pan. The bones, skin, etc., were then removed and the fish flesh 
minced in an ordinary household meat cutter. The small amount of 
liquid which remained in the pan was mixed with the minced fish 
to avoid the loss of any fat which had ‘‘cooked out.’’ After season- 
ing moderately with salt and pepper, the minced fish was formed into 
a loaf and baked two or three hours in a moderate oven. The crusty 
surface was removed and the inside portion of the loaf was thoroughly 


mixed and divided into suitable quantities for the subjects’ meals. 


Though different in form, the diet was similar in nutritive value to 
those in the other experiments here reported, fish protein replacing 
the protein of the skim milk used in making the cornstarch blanc- 
mange and mashed potato replacing the cornstarch. That the diets 
were directly comparable in nutritive value is evident from a com- 
parison of the protein, fat, and energy which the subjects obtained 
per day from each. 

The details of the three experiments which were made follow. 


Data of digestion experiments with Boston mackerel in a simple mixed diet. 


| | | ; 
| 


ee 7 Pro- | Carbo- i 
| Weight. | Water. | tain. Fat. hydrates, Ash. 
Experiment No. 444, subject D. G. G.: | Grams. | Grams. | Grams. Guana Grams. |Grams. 
Boston mackerel (in form of fish loaf)........| 1,496.0 CARON NOPE te TR) i ee 47.1 
WOUaL OMe eRe eee Sh et Fass Ae NL Ee | 439.0 331.5 11.0 4 91.7 4.4 
(CTO) RO RS al 8 SE a a aS ch ie ee OE a 284. 0 19.6 23.0 38.0 201.1 28 
TERETE 2 2 PRR eek SLR dR Ae 1,320.0 | 1,116.7 5.3 6.6 | 187.4 4.0 
SUT eras se ae GOR Se ec a LS PT IBAA Les Ul eee ceaeira nee era ates al a Soe LUO eee yee 
Potaltoodsconsumed=- 42 sale 3,710.0} 2,393.8 | 362.3 | 244.9 651. 2 57.8 
CCES spin eee rahee Fo ihe ee Sir eA ea CHEG SA ash aseee 19.3 10.1 31.9 Dail 
ANTSTVOVTE OYE AU EAD RVAGY tS AS NE ape UE reel a Sea | 343.0] 234.8 619.3 52.1 
Hz OMIGOMbeUGUIZEMees eis cewek RA 2: Femara sells Cees 94.7 95.9 95. 1 90. 1 
Experiment No. 446, subject R. L. S.: hi ne 

Boston mackerel (in form of fish loaf)....... 1, 184.0 hS2590 20s Onl RLS S2aee eee 37.3 
TG GAO Rep wee umn ca rere ON Meu cepa 227.0 171.4 5.7 ~2 47.4 | 2.3 
ROTA RCT GME tyre ste et Ao ks LE UA Oe NE eee 243.0 16.8 19.7 32.6 172.-0 | 19 
Bin ine eee a ee Ie Se 1,376.0] 1,164.1 5.5 6.9 195. 4 | 4.1 
SSI Sergent ay Ava ina les eg eee DONO eo ae [eee 8 OSs Op ease 
Total food consumed..................-.-- 3,088.0} 2,085.2} 286.5] 197.9 472.8 | 45.6 
CLOTS ao ek ese a aes a et SOOM Eee ea: 21.9 ee) 16. 2 | 7.4 
PARTTTOUITUG UEC ELIZ OG eye tse sien oe Oc Ws PNET RI So ROR eat 264.6 | 190.4 456.6 38. 2 
Pereenbutiizeds <4). 204526 22 Par acne) hs Cee | 92.4] 96.2 96.6 83.8 
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Data of digestion experiments with Boston mackerel in a simple mixed diet—Continued. 


| | 
| 


| : | Pro- Carbo- | 
| Weight. | Water. | aah Fat joa Ash 
Experiment No. 447, subject O. E. S.: | Grams. | Grams. | Grams. oes Grams. | Grams. 
Boston mackerel (in form of fish loaf) ES ees | 1,348.0 S344 = BOTIOS ASOs ae ee ee 42.5 
(POLALO AS teem ane nk oe ee ee | 476.0 359. 4 .9 3 99.5 4.7 
GISERCES ae ees On cee a ee ee ee yeas BIS Aa S| ee 121.1 1.4 
Big ea eo 3k noe ae | 1,594.0] 1348.51 6.4 8.0 226. 3 4.8 
SUS Ree cree ee ys nue See nee ee 16550: | fea eaee eee pects “|e eee 16550522 ee 
Total food consumed.......-..------------ | 3,754.0| 2,554.1 | 393.1] 211.5 611.9 53.4 
HREGEGH iets oats oe cess cA ee one ee ee FOS0 Hees ae 2 28. 6 12.2 21.6 7.6 
AMOUNT UbLIZEG S26 2 se ee ore ae eee | aespen tenes Joreceeeeee 294.5 | 199.3 590. 3 45.8 
ECISCCHE JIM NZCOL § op eee Hoenn erro ae | si2etblis: seaeebnase | 91.1 94.2 96.5 | 85.8 
Average food consumed per subject per day-.--.-.- | LePI225 781.5 | 108.0 72.7 192.9 | 17.4 
Summary of digestion erperiments—Digestibility of nutrients of entire diet. 
| 
epee | Subject. Protein. | Fat. pew Ash. 
| | : 
| | | 
Per cent. | Per cent. | Per cent. | Per cent. 
7 ee [ods Gf Gs 80a ed ee eae | 4.7 95.9 95. 1 90.1 
egret RESTS 2 ICe SEDER TREC eee ae at epee re mngors 96.2 96. 6 83.8 
BA So [Oey 2 Sie ee ei ean An Le es eee ays See gee 91.1 94.2 96.5 85.8 
iAxyeramecs fe ks es x saute ea [2a G27 95.4 | 96.1 | 86.6 


As the tables show, the experimental diet supplied, on an average, 
108 grams protein, 73 grams fat, and 193 grams carbohydrates per day. 
The coefficients of digestibility of the entire diet were: Protein, 92.7 
per cent; fat, 95.4 per cent; and carbohydrates, 96.1 per cent. 

The amount of fat supplied by other foods than fish was only 17.7 
per cent of the total fat of the diet. Making due allowance for this 
small amount of fat other than fish fat made no significant change, the 
corrected value being 95.2 per cent as compared with 95.4 per cent. 
This is comparable with the values obtained for other fats of similar 
physical characteristics and indicates that, like them, fish fat is well 
assimilated. 

SUMMARY. 


The fats studied in this investigation were well digested, the coeffi- 
cients of digestibility, with allowance for metabolic products and any 
undigested fat supplied by the basal ration, being, for chicken fat, 
96.7 per cent; for goose fat, 95.2 per cent; for brisket fat, 97.4 per 
cent; for butter fat in the form of cream, 96.9 percent; for the fat in 
egg yolk, 93.8 per cent; and for the fat in fish flesh, 95.2 per cent. 

On an average, 95 grams of chicken fat, 95 grams of goose fat, 80 
orams of brisket fat, 78 grams of butter fat in the form of cream, 83 
grams of egg-yolk fat, and 60 grams of fish fat were eaten per subject 
per day. In the case of goose fat, the feces were noticeably soft and 
occasionally a more decided laxative effect was noted, indicating that 
the limit of tolerance for this fat was not far above the 95 grams 
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which was eaten on an average. No physiological disturbance was 
noted with the other fats tested. Such matters have a practical 
value in discussing dietetics, aside from the theoretical question 
whether this laxative property is-ascribable to differences in the 
chemical structure of the fats or to some other factor. 

The average coefficient of digestibility of brisket fat is higher than 
that previously found for beef (kidney) fat (93 per cent), which is in 
accordance with the observation that the digestibility is inversely 
proportional to the melting pomt. The other fats studied were either 
fluid or had a melting point not far from room temperature, so it was 
not surprising to find that they did not show marked variations in 
thoroughness of digestion. 

The average digestibility of carbohydrates in the different tests was 
found to vary only from 96.1 to $6.9 per cent, while the digestibility 
of this food constituent in the average mixed diet has been found to 
be 97 per cent.2, This close agreement would indicate that the con- 
sumption of fat did not exercise any unusual effect upon carbohydrate 
digestion. 

As a whole, the results of the digestion experiments indicate that 
chicken fat, goose fat, brisket fat, cream, egg-yolk fat, and fish fat 
are all well assimilated and that they are satisfactory sources of fat 
for the dietary. Since butter fat eaten in the form of cream and_ 
ege-yolk fat are very thoroughly digested and easily obtainable and 
apparently contain or carry with them accessory food substances 
necessary in the diet for growth and general well-being, a wide use of 
these two fats in the dietary is especially desirable. 


1U.S8. Dept. Agr. Bul. 310, p. 21. 
2 Connecticut Storrs Sta. Rpt. 1901, p. 245. 
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versity of Illinois, 1903-1904. By H.S. Grindley, Sc. D.,and A.D. Emmett, A. M. 
Pp. 230, tables 136. 1905. (Office of Experiment Stations Bulletin 162.) Price, 
20 cents. 

Studies of the Effect of Different Methods of Cooking upon the Thoroughness and Ease 
of Digestion of Meats at the University of Illinois. H.S. Grindley, D. Sc., Timothy 
Mojonnier, M. S.,and Horace C. Porter, Ph. D. Pp. 100, tables 38. 1907. (Office 
of Experiment Stations Bulletin 193.) Price, 15 cents.- 

Food Customs and Diet in American Homes. By C. F. Langworthy, Ph. D. Pp. 32. 
1911. (Office of Experiment Stations Circular 110.) Price, 5 cents. 

Digestibility of Some Animal Fats. By C.F. Langworthy and A. D. Holmes. Pp. 23: 
1915. (Department Bulletin 310.) Price. 5 cents. 

Digestibility of Very Young Veal. By ©. F. Langworthy and A. D. Holmes. Pp. 
577-088. 1916. (Journal of Agricultural Research, 6 (1916), No. 16.) Price. 5 
cents. : 

Digestibility of Hard Palates of Cattle. By C. F. Langworthy and A. D. Holmes. 
Pp. 641-648. 1916. (Journal of Agricultural Research, 6 (1916), No. 17.) Price, 
5 cents. 

Studies on the Digestibility of the Grain Sorghums. By C.F. Langworthy and A. D. 
Holmes. Pp. 30. 1916. (Department Bulletin 470.) Price, 5 cents. 

Fats and their Economical Use in the Home. By A. D. Holmes and H. L. Lang. 
Pp. 26. 1916. (Department Bulletin 469.) Price 5, cents. 

Digestibility of Some Vegetable Fats. ByC. F. Langworthy and A. D. Holmes. Pp. 
20. 1917. (Department Bulletin 505.) Price, 5 cents. 
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